I read with interest the observations of Simpsoni regarding the effect of delay in separation of blood samples on plasma creatinine results assayed by a method based on the Jaffe reaction. The apparent increase in plasma creatinine concentration in stored blood samples in this assay system is almost certainly due to interference from pyruvate, a well-known positive reactant in the Jaffe 'reaction.?
In normal circumstances, if plasma is removed from cells promptly, the concentration of pyruvate is within the reference range (30-100 JLIIlol/L) and so there is no significant effect on the plasma creatinine concentration. However, if plasma is allowed to stay in contact with cells glycolysis continues in the erythrocytes, and as outlined by Long," at room temperature reactions one and two influence blood pyruvate concentrations.
Pyruvate + triose phosphate-s lactate + 3-phosphoglycerate (I) 3-Phosphoglycerate~2-phosphoglyceratep hospheno/pyruvate~pyruvate + Pi (2) At first, reaction one predominates and the concentration of pyruvate may initially decrease. However, as most of the plasma glucose is consumed and the concentration of triose phosphate is depleted, then reaction two becomes more important and erythrocyte pyruvate concentration increases markedly, and by diffusion, a concomitant increase in plasma pyruvate occurs. After 48 h, plasma pyruvate concentration is generally > 600 /Lmol/L and after 72 h > 1600 /Lmol/L.3 These concentrations of pyruvate would increase the apparent plasma creatinine by > 50 /Lmol/L and> 140 /Lmol/L, respectively, changes consistent with those observed by Simpson. 1 If whole blood samples are stored at 4°C, glycolysis in erythrocytes is inhibited, pyruvate production is much reduced and plasma creatinine concentrations are unaffected.
The effect in clotted samples may be less due to poorer diffusion between serum and the clot. Simpson' assumed the observed interference to be protein-bound, as Laessig et al. 4 in their study of storage effects on blood samples, found an increase in plasma creatinine of only 5% in samples stored at room temperature for 48 h, using a dialysed picrate method adapted to the SMA analyser (Bayer Diagnostics PLC, Basingstoke, UK). However, the data regarding this interference in continuous-flow methods are contradictory. In a more recent investigation with the SMAC analyser (Bayer Diagnostics PLC), Rehak and Chiang! recorded increases of 25070 in apparent serum creatinine concentrations after storage of blood at room temperature for 24 h. The experience of my own laboratory with the SMAC analyser confirms these latter findings. Indeed, I have previously reported a pyruvaterelated interference in the aminotransferase methods in old samples in the SMAC analyser. 6 Certainly, the potential error from this interference on plasma and serum creatinine results in old samples is highly significant and could lead to spurious clinical decisions. However, it only adds further to the already weighty evidence available to both instrument manufacturers and laboratorians as to the unsatisfactory nature of the Jaffe reaction for measuring creatinine in physiological solutions'? particularly when there are at our disposal two more specific, albeit more expensive, alternative enzymic techniques.v" S P HARRISON Author's reply I am grateful to Harrison for his comments on my observations regarding creatinine measurement in old samples. I agree that pyruvate would seem a very likely candidate to explain the observations; indeed in the original article, I mentioned that the appearance of this interfering factor 'mirrors the disappearance of glucose in samples stored under the same conditions'. In addition I have taken the opportunity to measure the apparent creatinine and pyruvate levels in samples stored at both room temperature and 4 cC; the results confirm that the enhanced pyruvate production in the samples stored at the higher temperature does correlate with the apparent increase in creatinine. This is of course entirely in keeping with Harrison's comments. My concern in writing the article, however, chiefly regarded the clinical significance of the potential errors observed which I felt was not widely appreciated. This was confirmed through personal communication with other laboratories.
Finally, whilst I agree that the Jaffe reaction is less than ideal for measuring creatinine in physiological solutions, the enzymic assays are not entirely free of problems such as interfering substances in icteric samples. I Indeed one could argue that, even if one were able to measure creatinine with 100070 specificity, it would still be a less than ideal measurement for the assessment of renal function." My argument in this situation would therefore be for heightened awareness of the problem with continued vigilance to avoid issuing inaccurate results, a procedure which in any case has to be adopted for many other analytes.
W Unlike scientific experiments, the process of growing old offers no potential for control. Indeed, it is meaningless to suggest that someone who has not fractured their femoral neck can serve as a control for someone who has. It is important that data acquired in relation to elderly patients be considered in relation to changes that are actually taking place rather than by comparison with what we would like to happen.
In this regard, I am puzzled by Professor Swaminathan's insistence that PTH rises as a direct consequence of age. In his letter, he cites a previous study in which a significant correlation was observed between PTH and age in Chinese women.' However, he follows the reference with the statement 'This effect of age on PTH concentration was significant even after taking into account the decline in glomerular filtration rate' .
The argument is flawed for several reasons. First, linear regression analysis may indicate a relationship between two observed parameters,
